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TARGETED ADVERTISING IN UNICAST, 
MULTICAST AND HYBRID DISTRIBUTION 

SYSTEM CONTEXTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority and the bene?t of 
the ?ling date under 35 USC 1 19 to US. Provisional Appli 
cation No. 60/975,271, entitled, “Targeted Advertising in 
Unicast, Multicast, and Hybrid Distribution System Con 
texts,” ?led on Sep. 26, 2007 the contents of Which are incor 
porated herein as if set forth in full. 

FIELD OF INVENTION 

[0002] The present invention is directed to targeting assets 
(e. g., advertisements) in a content distribution system involv 
ing multiple scheduled programming netWorks. More par 
ticularly, the invention relates to a method and apparatus for 
selecting targeted assets from a remote platform (e.g., based 
on monitored user inputs or other information) and, in some 
instances, delivering assets from the remote platform via a 
sWitched digital, unicast, multicast, and/or hybrid unicast/ 
multicast content distribution system. 

BACKGROUND OF THE INVENTION 

[0003] The ?rst regularly scheduled television service in 
the United States began broadcasting in 1928 With the rest of 
the World closely following. Over time, tWo primary para 
digms developed for providing scheduled programming: pre 
mium netWorks (e.g., HBO, ShoWtime, etc.) and advertiser 
supported netWorks (e. g., CNN, ESPN, etc.). While premium 
netWorks depend on subscriber fees for their revenue, adver 
tiser-supported netWorks rely principally on the advertising 
that they sell. Through advertising revenue, advertiser-sup 
ported netWorks are able to prove substantially “free” televi 
sion from the vieWer’s perspective (excepting, of course, a 
per-subscriber payment from the cable systems carrying the 
network). 
[0004] In this regard, advertiser-supported netWork pro 
gramming, or content, is commonly mixed With informa 
tional content, or assets. These assets commonly include 
advertisements, but they may also include associated pro 
gramming, public service announcements, ad tags, Weather 
or emergency noti?cations, and a variety of other content, 
including both paid and unpaid content. For example, a tele 
vision netWork may broadcast a television program to a Wide 
and diverse audience. Asset providers (e.g., advertisers) 
desiring to convey information regarding services and/or 
products (e. g., television commercials) may provide assets to 
the broadcast netWork or content providers such that the 
assets may be aired in connection With the television pro 
gram. Assets are typically interleaved With the scheduled 
netWork programming, or content, during predetermined 
intervals in the programming (e.g., commercial breaks des 
ignated by cues Within the programming) but may also be 
included in or superimposed on the programming. 
[0005] Asset providers typically pay broadcast netWork 
programmers for the opportunity to target assets to an audi 
ence. These asset providers generally desire to direct their 
assets to a selected audience rather than broadcasting their 
information to all potential audience segments because that 
Would generally be a Waste of resources (e.g., certain audi 
ence members may not be of interest to the asset provider). To 
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illustrate, an advertiser desiring to deliver a commercial con 
veying information about men’s shaving products may not be 
particularly interested in delivering the commercial to Women 
or children. Because of this desired directing of assets, audi 
ence sampling, such as that performed by Nielsen Media 
Research Corp. (Nielsen), Was established to delineate audi 
ences into sectors. For example, audience sampling may clas 
sify audience members into demographical groups based on 
gender, ethnicity, income level, number of family members, 
locale, personal interest, etc. 
[0006] Audience sampling is often performed via the moni 
toring of selected households. For example, a monitoring 
company may provide equipment to a number of households. 
The member households may comprise a fairly diverse audi 
ence With pro?les in each household that are knoWn to the 
monitoring company. As such, the monitoring company may 
monitor the observation patterns of the member households to 
roughly associate audience pro?les With certain content (e. g., 
television programs). That is, the monitoring company 
roughly extrapolates the observation patterns of the member 
households to the audience at large, a process that produces 
What is generally referred to as “ratings.” 
[0007] The case of television advertisements is illustrative. 
Today, advertisers direct their assets based on ratings. For 
example, an asset provider may Wish to display an asset 
Within a certain programming time slot if the rating for that 
time slot substantially corresponds to the target audience for 
the asset. For example, an asset provider may Wish to shoW a 
shaving advertisements during a programming time slot hav 
ing a relatively high rating among males betWeen the ages of 
18 and 32. 
[0008] Rating-based advertising has been a successful 
model, and it is still Widely employed by advertisers. That 
said, even in the best case, a signi?cant mismatch betWeen the 
audience and advertisers’ targets still occurs. For example, a 
programming time slot having a relatively high rating of 70% 
among males betWeen the ages of 18 and 32 still has a rela 
tively large percentage of 30% of female vieWers or other 
vieWers that are not Within the advertiser’s target audience. 

[0009] Additionally, the groWth in the number of program 
ming channels available to end users of content (e.g., televi 
sion vieWers and radio listeners) has contributed to the di?i 
culty in reaching these users. For example, because audience 
members are dispersed over many programming channels 
and audience sampling cannot reach every member of the 
audience, ratings for certain programs may be insubstantial or 
immeasurable. In this regard, asset providers may not Wish to 
deliver assets to certain programming channels even though 
these channels in the aggregate represent large portions of 
their target audience. Because of these missed opportunities, 
advertisers miss potential exposure for their goods and ser 
vices, and Multiple Systems Operators (“MSOs”) such as, for 
example, cable television operators or other netWork opera 
tors and/ or program providers, may lose income. Moreover, 
vieWers may lose exposure to assets of potential interest or, at 
the least, experience reduced advertiser subsidiZation of net 
Work programming costs. Thus, it Would be useful to devise a 
means to alloW asset providers to more accurately target 
assets to vieWers of interest. 

[0010] As background, there are a variety of content distri 
bution systems that have been proposed and/or implemented 
for delivering scheduled programming. Examples of these 
systems include conventional broadcast distribution systems, 
sWitched digital broadcast distribution systems, multicast 
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distribution systems, and unicast distribution systems. In a 
conventional broadcast system, all user equipment devices 
(“UEDs,” e.g., digital set top boxes, analog set top boxes, 
digital video recorders, television sets, Wireless devices, etc.) 
in any given content distribution subdivision receive the same 
content stream or multiplex of content streams. Thus, for 
example, all UEDs in a given subdivision may receive an 
identical set of several hundred scheduled programming net 
Works as assigned to speci?c bandWidth segments or chan 
nels. In such conventional broadcast systems, channel selec 
tions are fully implemented at the UED; that is, the user inputs 
a selection (e.g., via a remote control) and a processor at the 
UED causes the tuner to tune to the corresponding channel. 

[0011] SWitched digital, multicast and unicast systems gen 
erally involve communications betWeen the UED and a 
remote platform in connection With user program/channel 
selections. In this regard, the UED may communicate With a 
headend (in the case of cable television) or an intermediate 
platform of the distribution system. In a sWitched digital 
broadcast distribution system, the system is divided into a 
number of system subdivisions on a relatively ?ne geographic 
basis. Each subdivision may receive a different subset of the 
set of scheduled programming netWorks available in the con 
tent distribution system. For example, the subset of netWorks 
broadcast in any given subdivision may depend on the chan 
nels requested by vieWers Within that subdivision. Accord 
ingly, channel selections are communicated to a sWitch 
responsible for determining a subset of netWorks broadcast in 
that subdivision. 

[0012] By contrast, in a unicast content distribution system, 
programming is still scheduled, but an individualized content 
stream is delivered from a remote delivery platform located 
separate from the UEDs to each UED. Accordingly, user 
selections are communicated to a remote platform that is 
operative to direct such an individualized stream to the UED. 

[0013] Finally, in a multicast content distribution system, 
an identical content stream or multiplex of streams is pro 
vided to each of multiple UEDs. For example, vieWers in a 
multicast content distribution system may each make a selec 
tion from the available scheduled programming netWorks. 
Using these selections, vieWers may be grouped such that 
each group of UEDs receives an appropriate, and identical, 
content stream. 

[0014] A number of targeted advertising methods and sys 
tems have been proposed for use Within the content distribu 
tion systems discussed above. Generally, these methods and 
systems use knoWn audience classi?cation parameters, such 
as, for example, age, gender, ethnicity, income level, locale, 
personal interests, and/or profession, associated With a given 
audience (a current user or users, e.g., vieWers in the case of 
television) to select relevant advertisements for UEDs. In this 
regard, the classi?cation parameters may be determined, for a 
household or current audience, based on monitoring user 
inputs and/or by accessing user or household information 
from a third party database, e.g., associated With a credit 
processing system. In the case of monitoring user inputs, a 
variety of user inputs, such as channel selections, volume 
selections and/ or ?lter selections, to continually estimate the 
classi?cation parameters associated With a given UED in 
actual or approximate real-time. In other Words, the ability to 
continually discern the classi?cation parameters associated 
With the current audience, or understanding “Who’s Watching 
noW” in the case of television may help advertisers target 
vieWers of interest With less error. 
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[0015] In addition, several of the functional steps of tar 
geted advertising, such as determining the audience classi? 
cation parameters associated With a UED, selecting targeted 
assets based on the classi?cation parameters as compared to 
the target parameters associated With each as set, and deliver 
ing the targeted assets into the scheduled netWork program 
ming or content stream to be played at the UED have gener 
ally occurred at the UED itself in certain proposed and 
existing systems. HoWever, there may be cases Where it is 
impracticable or impossible to execute some or all of these 
functional steps at the UED. For example, some proposed 
methods for targeted asset delivery require logic resident at 
each UED to determine classi?cation parameters and com 
pare the parameters With the target asset parameters associ 
ated With each asset available in the content distribution sys 
tem. Based on this comparison, UEDs essentially self-select 
assets for an upcoming asset spot. This may require substan 
tial processing or storage resources at the UED, Which may be 
undesirable. In addition, a fully UED based system may have 
limited access to third party database information or require 
signi?cant bi-directional messaging tra?ic and may have lim 
ited ability to make use of aggregated audience behavior 
information that may be useful for improved system perfor 
mance. 

SUMMARY OF THE INVENTION 

[0016] The present invention relates to the delivery of tar 
geted assets into a scheduled netWork programming or con 
tent stream, i.e., interspersed With or otherwise combined 
With other content such as video programming. In particular, 
the invention relates to implementing targeted asset delivery 
in contexts Where at least some targeted asset functionality, 
e.g., audience classi?cation, matching of classi?cation 
parameters to targeting parameters and/ or delivery of selected 
assets, is executed at a platform remote from the UED. In this 
regard, the invention has particular advantages for implemen 
tation in systems Where user selections are processed or con 
tent streams are dynamically con?gured at such remote plat 
forms including, for example, sWitched digital, unicast, 
multicast and hybrid unicast/multicast distribution systems. 
[0017] Further, the present invention provides for the tar 
geting of assets for delivery according to speci?c audience 
classi?cation parameters (e.g., ethnicity, gender, income 
level, locale, age, profession, personal interests, or combina 
tions thereof) that may be based on external information (e. g., 
third party database information, ratings information, sub 
scriber database information, etc.) and/or user input informa 
tion (e.g., click stream information from a remote control or 
the like, vieWing ?lters or other setting information, demo 
graphic information or explicitly entered by the user, etc.) 
TWo speci?c types of classi?ers of particular interest in this 
regard are third party database classi?ers and click stream 
classi?ers. Third party database classi?ers access a database, 
e.g., of a credit processing agency. Such classi?ers can access 
a large volume of rich demographic information including 
income information and purchasing behavior among many 
others. Such information may be used in conjunction With 
other information including user input information or ratings 
information. Click stream classi?ers use user inputs (e.g., 
channel selections, volume setting and the like) to estimate 
classi?cation parameters of a current audience or one or more 

users. Again, such click stream information may be used in 
conjunction With ratings information, programming informa 
tion, third party database information or the like. Accord 
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ingly, the noted types of classi?ers are not necessarily Wholly 
distinct and each has certain advantages. In any event, such 
classi?cation functionality may be executed at a remote plat 
form, in certain implementations of the present invention, and 
take advantage of information available at such platforms in 
certain netWork environments. 

[0018] In accordance With one aspect of the present inven 
tion, a method and apparatus (“utility”) for targeted asset 
delivery is provided Where a UED transmits program selec 
tions to a remote platform and receives programming and 
targeted assets based at least in part on the transmitted selec 
tions. For example, the programming delivered at the UED 
and/or the targeted asset may be based on the transmitted 
selection. The utility involves receiving, at the UED, one or 
more user inputs re?ecting one or more user selections of 
scheduled programming netWorks and transmitting to a pro 
cessing system separate from the UED, message information 
based on the one or more inputs. For example, in sWitched 
digital netWorks and unicast or multicast television environ 
ments, channel selections are generally transmitted to a 
remote platform in order to execute a channel change. Alter 
natively, raW click stream inputs or processed inputs may be 
transmitted in real-time or at selected times in accordance 
With this aspect of the invention. 
[0019] The message information is used by the processing 
system to select one or more assets different than the sched 
uled programming, e.g., program interspersed, integrated or 
overlayed advertisements, for transmission to the UED. The 
UED then receives selected scheduled programming together 
With the one or more assets selected based at least in part on 
the message information. For example, the assets may be 
selected at the UED or the remote platform and may be 
selected based on the user inputs and/or other information. 
The assets may be incorporated into a customiZed content 
stream directed to the UED or a selected set of UEDs, may be 
transmitted via bandWidth separate from that of the pro gram 
ming (e.g., via a separate dedicated ad channel for “channel 
hopping” implementations) and may be transmitted at the 
time of intended delivery via the UED or ahead of time 

(forWard-and-store). 
[0020] In one implementation, a channel selection is trans 
mitted from a UED to a remote platform. Based on the chan 
nel selection, programming and a targeted asset associated 
With the programming is transmitted to the UED. The targeted 
asset may be selected at the remote platform, for example, 
based on the operation of a third party database or click 
stream classi?er. It Will be appreciated that this may be imple 
mented in sWitched digital, unicast, multicast or hybrid net 
Work environments. In these or other environments, targeted 
asset delivery may alternatively be implemented using a 
channel hopping or forWard-and-store architecture. 

[0021] Another aspect of the present invention provides a 
utility for remotely implementing (from the perspective of the 
UED) processing functionality related to targeted asset deliv 
ery. Again, the utility can be used for targeting assets to UEDs 
in a sWitched digital, unicast, multicast, or hybrid unicast/ 
multicast content distribution system of scheduled program 
ming netWorks. The utility involves receiving, at a remote 
processing system separate from a UED, message informa 
tion based on one or more user inputs to the UED. This 

message information may include channel selections or some 
processed variant of those channel selections such as, for 
example, a report summarizing the click-stream at a UED, a 
sur?ng report summarizing the user channel preferences at 
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the UED, or an asset delivery report summariZing the assets 
displayed at the UED, all over any speci?ed period of time. 
[0022] The utility further involves operating the remote 
processing system to process the message information to 
select one or more assets, different than scheduled program 
ming of the selected scheduled programming netWorks, for 
transmission to the UED. The assets may be selected, for 
example, by accessing a classi?cation database or by operat 
ing a classi?er to determine classi?cation parameters cur 
rently associated With the UED. 
[0023] In one implementation, assets are selected for deliv 
ery to speci?c UEDs based on a comparison of the classi? 
cation parameters to the target parameters associated With all 
available assets in the content distribution system. Program 
ming together With one or more assets selected based at least 
in part on the message information may then be transmitted 
from the remote processing system to the UED. For example, 
the programming and assets may be transmitted in a single 
stream or separate streams. In this manner, various targeting 
functionality is executed remotely from the UED, based on 
message information transmitted from the UED. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] For a more complete understanding of the present 
invention and further advantages thereof, reference is noW 
made to the folloWing detailed description taken in conjunc 
tion With the draWings in Which: 
[0025] FIG. 1 illustrates the delivery of different targeted 
assets to three different users Watching the same scheduled 
netWork programming content. 
[0026] FIG. 2 illustrates the functionality of a headend of a 
netWork operator con?gured to receive broadcast content 
from a number of sources and to process and distribute that 
content through a content distribution system. 

[0027] FIG. 3 illustrates the differences betWeen a conven 
tional broadcast content distribution system and a sWitched 
digital broadcast content distribution system. 
[0028] FIG. 4 illustrates one embodiment of a unicast con 
tent distribution system con?gured for targeted asset delivery. 
[0029] FIG. 5 illustrates the basic items of information to be 
included in the message information transmitted from each 
UED to the remote processing system. 
[0030] FIG. 6 presents an exemplary routing table for 
assigning each UED to one of several classi?ers for classi? 
cation at the remote processing system. 
[0031] FIG. 7 illustrates one embodiment of a content dis 
tribution system con?gured to deliver scheduled netWork pro 
gramming and targeted assets via different modalities, or via 
conventional or sWitched digital broadcast and Internet Pro 
tocol Television (“IPTV”), respectively. 
[0032] FIG. 8 illustrates one embodiment of a multicast 
content distribution system con?gured to deliver several 
instantiations of selected scheduled programming netWorks 
interleaved With targeted assets, each to a corresponding 
grouping of UEDs. 
[0033] FIG. 9 illustrates another embodiment of a multicast 
content distribution system con?gured to serially deliver mul 
ticasts of selected scheduled netWork programming and mul 
ticasts targeted assets. 
[0034] FIG. 10 illustrates another embodiment of a multi 
cast content distribution system con?gured to deliver targeted 
assets in an IPTV environment. 
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[0035] FIG. 11 illustrates three exemplary Ways in Which a 
schedule programming network could be categorized for 
delivery of multicasts containing different targeted assets. 
[0036] FIG. 12 illustrates an embodiment of a targeted asset 
delivery system con?gured for a hybrid unicast/multicast dis 
tribution system. 
[0037] FIG. 13 illustrates the use of a digital subscriber line 
access multiplexer (“DSLAM hub”) in connection a targeted 
asset delivery system con?gured for a unicast, multicast, or 
hybrid unicast/multicast content distribution system. 

DETAILED DESCRIPTION 

[0038] The present invention relates to methods and sys 
tems for the classi?cation of scheduled netWork program 
ming users (e. g., television vieWers, radio listeners, etc.) and 
the delivery of targeted assets on an individual or highly 
granular basis. The present invention has particular applica 
tion With respect to targeted asset delivery Within content 
distribution systems of scheduled programming netWorks. In 
this regard, assets may be targeted to UEDs Within sWitched 
digital, content distribution systems among others. Within the 
frameworks of these content distribution systems, targeted 
assets may be delivered via varying system hardWare archi 
tectures. For the purpose of illustration, several exemplary 
embodiments Will be discussed. One of ordinary skill in the 
art Will appreciate that the present invention is not limited to 
the embodiments described but, rather, has application to a 
variety of transmission modes, content distribution systems, 
and hardWare architectures. 
[0039] The folloWing description is divided into a number 
of sections. First, it discusses the targeted asset delivery 
model in general and With respect to the present invention. 
Second, it describes several exemplary embodiments of the 
targeted asset delivery methods and systems of the present 
invention as implemented Within various content distribution 
systems. 

I. The Targeted Asset Delivery Model 

[0040] The inventive systems and methods and the embodi 
ments described beloW alloW for the delivery of targeted 
assets that address certain shortcomings and/or ine?iciencies 
associated With proposed targeted asset delivery methods and 
systems. Generally, targeted asset delivery entails delivering 
assets to a target audience having desired characteristics. 
These characteristics, or audience classi?cation parameters, 
may be de?ned based on personal information, demographic 
information, psychographic information, geographic infor 
mation, or any other information that may be relevant to an 
asset provider in identifying a target audience. As discussed 
above, currently asset providers direct their assets based on 
Nielsen ratings that result from monitoring the observation 
patterns of a sampling of households to roughly associate 
audience pro?les With certain scheduled content (e. g., televi 
sion programs) and extrapolate those observation patterns to 
the audience at large. Asset providers then match the target 
parameters for a particular asset (i.e., the parameters de?ning 
the target audience for the asset) With the audience classi? 
cation parameters associated With a UED and direct assets 
accordingly. 
[0041] For example, under this conventional model, if rat 
ings indicate a particular program has an audience comprised 
of 60% Women, and Women comprise the target audience for 
a particular asset, the asset provider may purchase a commer 
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cial spot in that program. But in this case, the asset delivery 
Would result in a 40% error rate, or in other Words, 40% of the 
audience UEDs receiving the asset Would be outside the asset 
provider’s target audience. 
[0042] To address this problem, one embodiment of the 
present invention provides for targeted asset delivery on an 
individual or at least a ?ne granular basis. FIG. 1 illustrates 
the delivery of different targeted assets, in this case advertise 
ments, to three different users 101_3 Watching the same sched 
uled netWork programming content 14, in this case denoted 
“Movie of the Week.” At a given break in the programming, 
users 10l_3 each receive a different asset package based on the 
classi?cation parameters associated With UED. Speci?cally, 
user 101 receives a digital music player ad 16 and a movie 
promotion 18; user 102 receives a luxury car ad 20 and a 
health insurance ad 22; and user 103 receives a minivan ad 24 
and a department store ad 26. These assets need not be pro 
vided as a package and can be provided on an individual basis. 
Alternatively, a single asset provider (e.g., a motor vehicle 
company) may purchase an advertising spot and then provide 
different asset options for the spot such as, for example, a 
sports car, a minivan, a pickup truck, etc. 

[0043] Beyond individualized and/or ?nely granulariZed 
targeted asset delivery, the present invention provides for the 
ability to continually discern (in approximate real-time) the 
classi?cation parameters associated With a user(s) currently 
Watching television at the UED. Speci?cally, in one imple 
mentation, the present invention utiliZes user inputs, such as 
real-time channel selections transmitted to a given UED 
(typically through an RF device such as a remote control) to 
continually estimate the classi?cation parameters of users at 
the UED. Alternatively, the household or current audience 
may be classi?ed independent of monitoring suchuser inputs, 
for example, based on accessing a third party data base as 
discussed above (in such cases, the system may endeavor to 
distinguish as betWeen multiple household members based on 
user input information or independent or user inputs, e.g., 
based on ratings information for the current program). Pref 
erably, but not necessarily, the system can estimate Who’s 
Watching noW. That is, rather than simply targeting assets 
based on a set of static household classi?cation parameters, 
Which cannot account for the variety of audiences associated 
With any given UED, the present invention alloWs for the 
dynamic estimation of classi?cation parameters according to 
“Who’s Watching noW.” This ability helps providers reach 
their target audiences With a high degree of precision. 
[0044] For example, if household A comprises a mother, a 
father, and tWo teenage sons, the present invention provides 
for a continual estimation of classi?cation parameters that 
Will vary depending on Which family member or combination 
of family members is Watching television. Based on this 
variance in classi?cation parameters, different assets may be 
selected for delivery to the UED When the mother is Watching 
versus When a teenage son is Watching. This could include 
delivering different assets, for example if the mother is Watch 
ing one UED and teenage son is simultaneously Watching a 
second UED, but they are both Watching the same program. 

[0045] In addition, there may be instances Where it is unde 
sirable or impracticable to perform a full range of asset tar 
geting functionalityieg, to continually classify (e.g., con 
tinually estimate user classi?cation parameters), select assets 
for delivery, and in some instances, deliver assets into the 
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scheduled network programming streamiat the UED itself. 
In other cases, it may simply be advantageous to execute these 
functions remotely. 
[0046] For instance, in channel hopping implementations, a 
given UED may have a limited array of asset channels from 
Which to choose, thereby limiting the number of potential 
assets that can be sent to the UED for UED based selection. In 
addition, implementing certain functionality all the UED may 
require custom logic and utiliZe UED resources. This may 
delay systems deployment or be objectionable to netWork 
providers or equipment providers. Moreover, classifying, 
selecting, and delivering targeted assets from one or more 
remote platforms or remote processing systems may take 
advantage of upstream logic and messaging capabilities 
already at least partly present in many content distribution 
systems. Moreover, some proposed methods for targeted 
asset delivery require logic resident at each UED to cast votes 
through the content delivery system regarding the targeted 
assets best suited to the users associated With that UED. As a 
result, the remote classi?cation and selection of assets may 
eliminate voting tra?ic that burdens the distribution system. 
Ful?lling these functions remotely, rather than at each UED, 
simpli?es the system architecture by removing the need to 
duplicate the requisite logic on every UED, Which alloWs for 
upgrades and/ or modi?cations to the system architecture 
Without requiring service at, or replacement of, each UED. 
Also, implementing certain functionality remotely facilitates 
access to aggregated information (e.g., related to the multiple 
households) as may be desired. 
II. Targeted Asset Delivery Within Existing or Proposed Con 
tent Distribution Systems 

[0047] As mentioned above, one or more of the classi?ca 
tion, selection, and delivery of targeted assets may be accom 
plished through a remote processing system or several remote 
processing systems Working together. Each remote process 
ing system may operate Within the framework of a netWork 
content distribution system. Several content distribution sys 
tems have been proposed and/ or implemented for delivering 
scheduled netWork programming, and each presents its oWn 
set of challenges and opportunities for targeted asset delivery. 
These content distribution systems include conventional 
broadcast, sWitched digital broadcast, unicast, multicast, and 
hybrid unicast/multicast content distribution systems. 
[0048] a. Conventional Broadcast Content Distribution 
System 
[0049] In a conventional broadcast system, all UEDs in any 
given content distribution subdivision receive the same con 
tent stream or multiplex of content streams from the headend 
of the netWork operator, commonly referred to as a Multiple 
Systems Operator (“MSO”) such as, for example, Comcast or 
Cox Communications. The headend functions as a platform 
for receiving broadcast content from any number of sources 
for processing and distribution through a content distribution 
system. As shoWn in FIG. 2, the headend 50 may receive 
content from an antenna 52, for example, for receiving con 
tent via the airWaves, a satellite dish 54 for receiving content 
via satellite communications, a ?ber link 56 for receiving 
content directly from studios, a video storage source 58, or 
other content sources. One of ordinary skill in the art Will 
appreciate that the illustrated sources 52, 54, 56, 58 are pro 
vided for illustration only and other sources may be used. 
After aggregating the broadcast content, the headend operates 
to assign each content feed to a speci?c frequency band or 
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channel 601% and insert scheduled programming content into 
that channel for delivery to UEDs 62M Within the netWork. 

[0050] Thus, in a conventional broadcast content distribu 
tion system 100 as shoWn in FIG. 3, all UEDs 102M ina given 
subdivision 108 receive an identical set of several hundred 
scheduled programming netWorks 104M as assigned to spe 
ci?c bandWidth segments or channels at the headend 106. 
While broadcast content distribution systems have substan 
tial bandWidth available for targeted asset delivery, the broad 
cast nature of these content distribution systems may inhibit 
targeted advertising because it generally lacks the ability to 
deliver customiZed content to different UEDs on a given 
channel at a given time, though multiple customiZed instan 
tiations of a channel could be provided in a broadcast net 
Work. That said, conventional broadcast systems do alloW for 
targeted advertising functions to be executed at the UED, as 
described in US. patent application Ser. No. 11/743,544, 
?led May 2, 2007, entitled, “FuZZy Logic BasedV1eWer Iden 
ti?cation for Targeted Asset Delivery System,” and US. 
patent application Ser. No. 11/743,540, ?led May 2, 2007, 
entitled, “Method and Apparatus to Perform Real-Time Audi 
ence Estimation and Commercial Selection Suitable for Tar 
geted Advertising” (the “classi?er applications”), both of 
Which are fully incorporated herein by reference. And in 
certain circumstances, conventional broadcast systems may 
alloW for at least an amount of remote processing function 
ality related to targeted asset delivery to be executed from a 
remote platform or processing system, as discussed beloW in 
Section II(g). 
[0051] b. SWitched Digital Broadcast Content Distribution 
System 
[0052] In a sWitched digital broadcast content distribution 
system 110, as shoWn in FIG. 3, the content distribution 
system is divided into a number of system subdivisions 112 
on a relatively ?ne geographic basis. UEDs 113M transmit 
channel selections to a distribution sWitch 114, located 
betWeen the UEDs 113M and the headend 106, Which is 
responsible for determining the subset of netWorks to be 
broadcast in the subdivision. As a result, the UEDs 113144 
Within subdivision 112 may receive a different subset 116144 
of the set of scheduled programming netWorks made avail 
able in the content distribution system from the headend 106 
depending on the channels selected by users at UEDs 118144 
Within the subdivision 112. 

[0053] In a sWitched digital broadcast distribution system 
110, unWatched channels need not be broadcasted so that 
additional uses may be made of the freed-up bandWidth. 
While a sWitched digital broadcast system involves commu 
nication betWeen the UEDs 113 M and a remote distribution 
sWitch 114, the broadcast nature of content delivery betWeen 
the distribution sWitch and the UEDs has not been utiliZed is 
not Well suited for targeted asset delivery. Similar to a con 
ventional broadcast system, hoWever, a sWitched digital 
broadcast system does alloW certain targeted advertising 
functions to be executed at the UED as described in the 
classi?er applications. Alternatively, to take advantage of the 
channel selections 116144 already being transmitted to the 
remote distribution sWitch 114, a remote processing system 
115 may be located at the distribution sWitch 114 and con?g 
ured to perform some remote processing functionality such 
as, for example, the functionality discussed beloW in Section 
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[0054] c. Unicast Content Distribution System 
[0055] By contrast, in a unicast content distribution system, 
programming is still scheduled, but an individualized content 
stream is delivered from a remote processing system. Though 
it requires considerable system-Wide bandWidth, a unicast 
content distribution system alloWs for customization of a 
content stream to, for example, include targeted assets on a 
UED-by-UED basis. 
[0056] FIG. 4 illustrates an exemplary embodiment of a 
unicast content distribution system con?gured for targeted 
asset delivery. In this embodiment, several UEDs 202M may 
receive one or more user inputs, or a “click-stream,” 204144 
such as scheduled programming netWork selection selections 
by users 206M vieWing at the UEDs 202M (generally 
through a remote control or some other RF device). One of 
ordinary skill in the art Will recognize that, in some instances, 
there may be more than one user at a UED at any given time, 
as shoWn in FIG. 4. While only one user Will convey a channel 
selection to the UED, it should be appreciated that this chan 
nel selection is presumed to represent the collective group of 
users at the UED. 

[0057] The UEDs 202144 receive the user inputs 204 M and 
transmit sets of message information 208M, based on the 
channel selections 204 M to a remote processing system 210. 
It Will be appreciated that unicast systems generally require 
this information in order to provide a custom unicast content 
stream. The illustrated system eavesdrops on these messages 
for classi?cation of the current users at each UED, as Well as 
selection and delivery of targeted assets into the selected 
scheduled netWork programming streams. Finally, the unicast 
content stream 228 M, or a stream of selected scheduled net 

Work programming interleaved With targeted assets, is 
directed to each UED 202M for display to the user. 
[0058] To aid in estimating classi?cation parameters for 
each UED 202144, the message information 208144 transmit 
ted upstream from each UED 202M may include a unique 
UED identi?er 202144 and a channel designation 212 M, as 
summarized in FIG. 5. In addition, and as shoWn in FIG. 5, it 
may be desirable for the message information 208144, to 
include a timestamp 216 M indicating the approximate time 
of the channel change. Timestamps 216M need not be exact, 
but they should typically re?ect a time that is Within one or 
tWo seconds of the corresponding channel selection 204 Ln. If 
the UED 202144 is not con?gured to include a timestamp 
216 M in the transmitted message information 208144, then a 
timestamp may be added by another upstream component 
before the message information 208 M arrives for processing 
at the classi?cation computer(s), discussed beloW. 

[0059] The message information 208M may also take 
many different forms. For instance, the channel designation 
212 M may indicate an actual channel or netWork identi?er or 
it may be a more indirect mechanism such as an Internet 

Control Message Protocol (“ICMP”) address. The message 
information need only provide an identi?er unique to a stream 
of scheduled netWork programming. Likewise, the UED 
identi?er may take many forms. It may be a Media Access 
Control (“MAC”) address or some other serial number 
present in the UED, so long as it uniquely identi?es the UED 
Within the remote processing system. Alternatively or addi 
tionally, dedicated messages may be provided for use in audi 
ence classi?cation. In this regard, the message information 
208M transmitted from the UEDs 202M may include some 
processed variant of the raW user input(s) 204 M. For 
example, the message information 208M could comprise a 
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?lter report, a report summarizing the click-stream at the 
UED over a speci?ed period of time, or a report summarizing 
the assets played at the UED over a speci?ed period of time. 

[0060] As discussed above, each UED 202M transmits the 
message information 208144 to a remote processing system 
210. One of ordinary skill in the art Will readily understand 
that the remote processing system 210 may be located at any 
one or several intermediate locations Within the content dis 

tribution system separate and up stream from the UEDs 202 1_ 
n. For instance, in the embodiment illustrated in FIG. 4, the 
remote processing system 110 is located at an intermediate 
platform betWeen a headend 218 and the UEDs 2021_n.Alter 
natively, in another embodiment, the remote processing sys 
tem 210 may be located at the headend 218. 

[0061] In the embodiment illustrated in FIG. 4, the remote 
processing system 210 comprises a message router 220 that 
receives message information 208144 from the UEDs 202M, 
reformats the message information 208M if necessary (e.g., 
adds a timestamp, recon?gures the message information to a 
proprietary format, etc.), and routes the message information 
208144 to one or more classi?cation computers 222 M, also 
called the classi?er(s), for classi?cation. In this regard, for 
implementations Where the system eavesdrops on messages 
conventionally used in the netWork, the message may need to 
be copied so that the original message can go to its original 
destination and the copied message can be used for targeted 
asset delivery. If a single classi?cation computer cannot 
handle the memory, processing, or netWork throughput 
requirements for hundreds or thousands of UEDs, then the 
remote processing system 210 may comprise several classi 
?cation computers 222144, with each classi?cation computer 
222M being assigned to a speci?c group of UEDs 202M, 
according to for example, the classi?er’s Internet Protocol 
(“IP”) address, as shoWn in the routing table of FIG. 6. Using 
the classi?cation computer(s) 222 M, the remote processing 
system 210 estimates the classi?cation parameters for each 
UED and, by comparing the classi?cation parameters to the 
target parameters associated With each asset available in the 
distribution system, selects targeted assets for delivery into 
the scheduled netWork programming directed to each indi 
vidual UED 202M. 
[0062] There are several methods the classi?cation com 
puter(s) may employ to estimate classi?cation parameters 
based on message information transmitted from the UEDs. 
TWo exemplary methods are described in the classi?er appli 
cations. The methods described in the classi?er applications 
may execute on a general purpose computer or computers. 

[0063] Many of the techniques taught in the classi?er appli 
cations are described in terms of implementation at each 
UED. The present invention, hoWever, employs the methods 
of the classi?er applications to classify many UEDs from a 
remotely located classi?er at the remote processing system. 
The fundamental difference betWeen a UED implementation, 
as described in the classi?er applications, and a remote imple 
mentation, as described herein, is the number of UEDs clas 
si?ed by one classi?er. For instance, Whereas a processor 
Within a UED performs classi?cation calculations for only 
that UED in real-time, a single classi?cation computer Within 
a remote processing system performs classi?cation calcula 
tions for hundreds or thousands of UEDs at approximately the 
same time. Since a remote classi?er must provide classi?ca 
tion for several UEDs at once, a remote classi?er Will only run 
in approximate real time according to one of three implemen 














